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Background 

• Ongoing debate re relative contributions of 
lifestyle behaviours to health 

• Lifestyle approach dominates health promotion 
field 

• Social determinants of health often overlooked 
• Critics: Nancy Krieger, Beverly Rockhill, Daniel 

Goldberg…. 
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Background (continued) 

• Common claim: 40% of deaths caused by preventable 
behaviours (McGinnis & Foege 1993; Mokdad et al. 2000) 

• Widely divergent estimates of contribution of lifestyle to 
health inequalities 

• Stringhini et al. (2011) cited estimates ranging from 12% 
to 72% 

• Stringhini et al. (2010) found that specific health 
behaviours substantially attenuated influence of SES on 
mortality in Whitehall II, particularly when behaviours 
assessed repeatedly 
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Whitehall II study 

• [1985-] health behaviours 1985-2004; mortality 1985-2009 
(mean 19.5 years) 

• 10,308 London civil servants (white-collar only) 
• 6,895 men; 3,413 women 
• 35-55 yo at baseline 
• 9,771 included in this analysis (537 excluded because of 

missing data) 
• baseline clinical examination 
• baseline self-administered questionnaire: demographics, 

health, lifestyle factors, work characteristics, social support, 
life events 

• periodic self-administered questionnaires? 
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GAZEL study 

• 1989-] health behaviours 1992?-2004?; mortality 1992-2009 
(mean 16.5 years) 

• 20,625 employees of French national gas and electricity 
company Electricité de France-Gaz de France (white-collar and 
blue-collar) 

• 15,011 men; 5,614 women 
• 35-50 yo at baseline 
• annual questionnaire: health, lifestyle, 

individual/familial/social/occupational factors, life events 
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Variables 
• repeated measures of health behaviours (unlike most 

previous studies) 
• approximately the same measures of SES and health 

behaviours in both studies 
• occupational position used as marker of SES in main 

results 
• education and income substituted in supplementary 

analyses 
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Statistical analyses 

• most analyses done in each cohort separately 
• age-adjusted and sex-adjusted 
• calculated mortality rates per 1,000 person-years for each SES 

group, standardised for age and sex (direct standardisation) 
• regression: prevalence rates: smoking, heavy alcohol consumption, 

unhealthy diet, physical inactivity 
• log-binomial and logistic regression: RRs and ORs for association of 

SES with each health behaviour at first and last follow-up 
• Cox proportional regression analysis: HRs (95% CIs):  

• association between each health behaviour (time-dependent 
variable) and mortality 

• association between SES and mortality 
• checked linearity, then SES used as continuous 3-level variable 
• assumed linear associations: SES and behaviours; SES and mortality 
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Findings 
• smoking and unhealthy diet declined in both cohorts, 

particularly GAZEL 
• physical inactivity increased in both cohorts 
• heavy drinking increased in Whitehall high-SES participants 
• baseline: unhealthy behaviours (apart from heavy drinking) 

more prevalent in lowest SES than highest, in both cohorts 
• last follow-up Whitehall: great inequalities persisted in 

smoking, unhealthy diet, physical inactivity 
• last follow-up GAZEL: only small differences except for physical 

inactivity 
• significant associations between smoking, diet, physical 

activity in both cohorts  
• alcohol a bit less clear-cut 
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Figure 1.  Prevalences of unhealthy behaviours at baseline and last follow-up 
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Table 3.  Association between health behaviours and mortality 
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Modelling 

• model 1: adjusted for baseline age and sex 
• model 1 + smoking: 32%, 4% attenuation (Whitehall/GAZEL) 
• model 1 + alcohol: 14%, 7% 
• model 1 + diet: 25%, 4% 
• model 1 + physical activity: 21%, 8% 
• model 1 + all health behaviours: 75%, 19% 

 
• key finding: combined health behaviours attenuated 

association between SES and mortality 75% in Whitehall II but 
only 19% in GAZEL 
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Table 4.  Role of health behaviours  (time-dependent covariate) in explaining 
association between occupational position and mortality 
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Table 5.  Contribution of health behaviours in explaining social gradient in 
mortality 
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Stringhini et al.'s conclusions 

• health behaviours strong predictors of mortality in both 
Whitehall and GAZEL 

• but association with SES remarkably different in the two 
cohorts 

• health behaviours are likely to be major contributors of 
socioeconomic differences in health only in contexts 
with marked social characterisation of health 
behaviours 
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Strengths of study 
• rigorous studies 
• compatibility of studies 
• largeish cohorts 
• long follow-up 
• repeated measures of health behaviours 
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Weaknesses of study 
• Possible confounding 
• Did not consider material and psychosocial factors 
• Lack of representativeness of general population: 

• occupational cohorts 
• all participants in stable employment 
• Whitehall II study only white-collar 
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Further reading 
• Stringhini S, Dugravot A, Shipley M, Goldberg M, Zins M, Kivimäki M, 

Marmot M, Sabia S, Singh-Manoux A. Health Behaviours, Socioeconomic 
Status, and Mortality: Further Analyses of the British Whitehall II and 
the French GAZEL Prospective Cohorts. PLoS Med. 2011 
Feb;8(2):e1000419. 
http://www.plosmedicine.org/article/info%3Adoi%2F10.1371%2Fjourna
l.pmed.1000419 

• Stringhini S. Explaining social inequalities in mortality: Evidence from 
the British Whitehall II and the French GAZEL studies [PhD thesis] 2011 
http://www.ed-sante-publique.u-psud.fr/theses/archive-
theses.html?task=download&file=ed420_th_pdf&id=391 

• Stringhini S, Sabia S, Shipley M, Brunner E, Nabi H, Kivimaki M, Singh-
Manoux A. Association of socioeconomic position with health behaviors 
and mortality. JAMA. 2010 Mar 24;303(12):1159-66. 
http://jama.jamanetwork.com/article.aspx?articleid=185584  

• Whitehall II: http://www.ucl.ac.uk/whitehallII/ 
• Goldberg M, Leclerc A, Bonenfant S, Chastang JF, Schmaus A, et al. 

(2007) Cohort profile: the GAZEL Cohort Study. Int J Epidemiol 36: 32–
39. http://jama.jamanetwork.com/article.aspx?articleid=185584 
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